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During an investigation of the available
published literature on radiological studies of
the movements of the cervical spine, a number
of facts were collected which elaborate on the
traditional and brief explanation of move-
ment given by most anatomy texts.
NORMAL MOVEMENT OF THE CERVICAL
S'pINE
We define the cervical spine as that part
of the vertebral column e~tending from the
occipital condyles to the superior articular
facets of the first thoracic vertebra, thus in..
cluding the atlanto-occipital joint and the arti-
culation between C7 and Tl~ This region
normally moves as a whole unit but certain
articulations are capable of individual move-
ments which either take place without other
movement occurring, or take place during
movement of the spine as a whole and some..
times account for a major proportion of the
lTIOVement.
The gross movements of the cervical spine
are nominated as Flexion, Extension, Rotation
and Lateral Flexion. In all cases we shall con-
sider these as taking place from the neutral
position of the spine in the erect posture.
Fielding (1957) describes the neutral position
as that in which th~ cervical spine assumes a
symmetrical lordosis in lateral projection from
CI-C7. Above this a reversal of the angle
arIows the head to rest in a level plane.
Before examining these movements in de..
tail we might consider the functions of the
cervical spine:
It supports the head and by reason of its
mobility allows the head and its contained
sensory organs to be placed in the most ad-
vantageous position.
Aust. I. Physiother., XVI, 2, June, 1970
It acts as a base for attachment of
nluscles.
It protects the spinal column and emerg..
ing nerve roots.
Flexion
The movement can occur at the atlanto~
occipital joint, havin~ a range of 10 degrees
(Fielding 1957~ Hohl 1964, Stoddard 1966),
and at the atlanto-axial joint, having a range
of 5 degrees; below this level Fielding (1964)
describes Ian "intersegmental flow of move-
ment" which produces a shift forward of the
vertebra above on its neighbour below. This
sliding, with its associated disc defonnation,
is fairly well maintained from Cl down to C6,
the total sliding motion being greatest in the
upper region (Fielding 1957). The C5..C6
articulation is the most mobile level below
C2 (Colachis and Strohm 1965). During the
movement the inter-vertebral foramina en..
large and the inter..vertebral discs are com-
pressed anteriorly.
Extension
This movement also can occur indepen-
dently at the atlanto-occipital joint, having a
range of 25 degrees, and tIle atlanto-axial
joint, having a range of 10 degrees (Fielding
1957, HoW, Stoddard). The mQst mobile
level is again C5-C6. The inter-vertebral fora..
mina diminish, although remaining adequate
and jthe inter..vertebral discs are compressed
posteriorly. (Fielding 1957, Colachis and
Strohm). Hohl states that there is 15 degrees
total movement of flexion and extension at
both atlanto-occipital and atlanta-axial joints.
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Rotation
This movement is limited by the capsular
ligaments of the apophyseal joints. The range
is 90 degrees from the neutral position to
either side, 4f5 degrees taking place at the
atlanta-axial joint, and the rest being provided
from C3 to C7 in diminishing amounts (Field-
ing 1957, HohI, Stoddard). No rotation
occurs at the atlanto..occipital joint. (Fielding
1957). Below the atlanto-axial joint rotation
is accompanied by a concomitant lateral
flexion, the concavity forming on the side to-
wards which the head is being rotated. This
occurs because of the direction of slope of the
articular facets which cause a "riding up" of
one side of the vertebrae during rotation away
from that side (Stoddard, Fielding 1957).
Lateral Flexion
Essentially the whole of this movement takes
place from C2-C7 (Fielding). (That occur-
ring at the atlanto-axial j oint will be discussed
separately. ) It is also limited by the capsular
ligaments and is combined with a certain
amount of rotation, tending; to turn the head
towards the concavity of the lateral bend.
(Stoddard, Fielding).
Movement of the Atlanto-Axial foint
As noted, this joint is capable of some de-
gree of flexion and extension and a large
amount of rotation; lateral flexion can only
occur as a combined movement with rotation,
due to the plane and biconvex shape of the
articular facets. When the j oint is in the
neutral position, the capsular ligaments are
tight as the high points of the facets are in
contact. As the j oint is rotated, vertical ap-
proximation of the vertebrae takes place and
the resultant slackening of the ligaments al-
lows a side"vays shift of the atlas on the axis
in a direction towards the concavity (ap..
proximately 2mm.). In rotation the vertebral
artery is pulled backwards and forwards by
the action of Cl moving on C2 (Fielding
1957) .
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